Hole-mask colloidal lithography (HCL). This bottom-up nanofabrication method relies on the use of charged colloidal nanospheres, dispersed on an oppositely charged substrate, to earn short-range ordered arrays of nanoscale features like nanodiscs, nanoellipses, dimers, multimaterial nanosandwiches on the large (several cm to decrease the polymer film hydrophobicity -this is done in order to avoid spontaneous de-wetting of the surface during subsequent polyelectrolyte and particle deposition steps, which would introduce inhomogenities in the particle distribution. Providing a net charge to the PMMA surface by pipetting a solution containing a positively charged polyelectrolyte onto the film (polydiallyldimethylammonium (PDDA) MW 200000-350000, Sigma Aldrich, 0.2 wt % in Milli-Q water, Millipore), followed by careful rinsing with de-ionized water (20 sec) in order to remove excess PDDA and blow-drying in a N 2 stream. Using a 5 mM NaCl solution, we devised 0.05, 0.1, 0.15 mM polystyrene particles (colloids) solutions by mixing the stock NaCl solution (5 mM) with the colloids solution (sulfate latex, Invitrogen, 0.2 wt %
) areas of the substrate. The following process steps were applied in all presented examples: Piranhaclean substrates (N1 microscope glass slides); Reactive oxygen plasma treatment, RIE (250 W, 2 min, 250 mTorr, Plasma Therm Batchtop RIE 95m); poly(methyl methacrylate), PMMA film (Microchem Coorporation, 4 wt % PMMA diluted in anisole, MW = 950000) onto a clean surface at 5000 rpm and soft baking (180 °C, 10 min, oven); RIE (50 W, 5 sec, 250 mTorr) to decrease the polymer film hydrophobicity -this is done in order to avoid spontaneous de-wetting of the surface during subsequent polyelectrolyte and particle deposition steps, which would introduce inhomogenities in the particle distribution. Providing a net charge to the PMMA surface by pipetting a solution containing a positively charged polyelectrolyte onto the film (polydiallyldimethylammonium (PDDA) MW 200000-350000, Sigma Aldrich, 0.2 wt % in Milli-Q water, Millipore), followed by careful rinsing with de-ionized water (20 sec) in order to remove excess PDDA and blow-drying in a N 2 stream. Using a 5 mM NaCl solution, we devised 0.05, 0.1, 0.15 mM polystyrene particles (colloids) solutions by mixing the stock NaCl solution (5 mM) with the colloids solution (sulfate latex, Invitrogen, 0.2 wt % in Mili-Q water, D = 300 nm). Deposition of a water suspension containing NaCl-diluted negatively charged polystyrene particles, DI water rinsing and N 2 drying, leaving the PMMA surface covered with uniformly distributed PS-spheres. Evaporation of a thin, oxygen plasma resistant film of Au. Removing the PS-spheres using tape stripping (SWT-10 tape, Nitto Scandinavia AB), resulting in a mask with holes arranged in a pattern determined by the self-assembled colloidal particles. Transfer of the hole-mask pattern into the sacrificial layer via an oxygen plasma treatment (50 W, 250 mTorr, Plasma Therm Batchtop RIE 95m), which effectively removes all PMMA situated underneath the holes in the film, leaving the surface covered with a thin film mask supported on a perforated, undercut polymer film.
Ozone plasma treatment to descumb, 20 mins (Ozone Cleaning System FHR UVOH 150 (229)). Au deposition is done by e-beam-assisted evaporation (AVAC HVC600). Lift off was done using acetone at room temperature or 50 °C for 5-10 min.
Apertureless Scanning Near-field Optical Microscopy (aSNOM). Local properties of the amorphous nanoplasmonic system were probed by aSNOM implemented with a cross-polarization scheme. The excitation source was the s-polarized (TE polarized) 897.8 nm laser line from 899 Ti:Sapphire ring laser (Coherent, Inc.). The laser beam was focused onto the sample at near grazing incidence (70˚ with respect to the substrate normal) by an aspheric lens (Geltech NA 0.25). A commercial AFM tip (Nanosensors AdvancedTEC NC) was used in non-contact mode as a local near-field scatterer. Lock-in technique was employed to record near-field signal at higher harmonics of the tip resonance frequency in order to discriminate the near-field signal from the background noise. The measurements were made with a spatial resolution of 20 nm. 
Optical characterization of amorphous arrays in transmission:
Normalized far-field transmission spectra are shown in Fig. S1 . The pronounced dip at λ ≈ 780 nm corresponds to dipole excitation of the gold nanodiscs. The dips at 1,570 nm and 2,230 nm are due to dipole excitation of touching dimers and larger clusters, respectively (c.f., SEM micrographs on the inset of Fig. S1 ). We note that for the low coverage the nanodiscs in the array are essentially non-interacting. 2 Interestingly, decreasing the interparticle spacing, thus bringing the system into a strong neighbor interaction regime, leads to a rather unremarkable red shift of the dipole resonance. The inhomogeneous broadening of the transmission suppression at the dipole excitation is attributable to size distribution of the discs and the increased near-field interaction. 
Statistics on dipoles orientation:
To quantify dipoles' orientation, we consider in-plane dipole moments ( ) , x y P P = P for each nanodisc, extracted from measured or simulated data according to ( ) ( )
where i X is the location of the i -th pixel and i E the complex valued z-component of the electric field, and denotes an average over the N pixels. As our amorphous 5 nanoplasmonic arrays exhibit short-range order, we statistically study the coherent interaction in terms of correlations between inter-particle distance and dipole orientation with respect to the external excitation. The former is measured in multiples of diameter for center-to-center distance, and the latter is extracted from a variant of Stokes' formalism, 
which allows us to obtain the dipole orientation as defined in the inset to Fig. 3a as:
Experimental variation of illumination conditions:
The size of the focus formed by a collimated beam through an aspheric lens is given by: 
Effect of incident angle on dipoles orientation:
To see if there is any effect of incident angle, we have made an additional simulation illuminating the sample at normal incidence. Fig. S2 suggests that the standard deviation of dipole orientation obtained at normal incidence is very similar to that obtained at the oblique incidence. At least the deviation between simulation and experiment at the same angle of incidence is much larger than the difference between simulations with 70° and normal incidence. We conclude from these simulations that the phenomena we observe is not affected by a particular choice of the incidence angle. FIGURE S2. Dipole orientation as a function of nearest-neighbor separation: simulation at an oblique incidence angle of 70 degrees (blue) and at normal incidence (gray); experiment at an oblique incidence angle of 70 degrees (green).
